loses mass by ablation at a rate proportional to the product of atmospheric density, cross sectional area, and the third power of its speed. In addition to this, a third equation defines the exponential fall-off with height of atmospheric density.
In this model the rate of mass loss is proportional to the ablation factor, σ , which can be expected [3] to take values between 0.01-0.04 s 2 km -2 , the higher value corresponding to a more rapid loss rate.
The qualitative results of our calculations appear to be robust under sensible variations of the parameters, showing that an appreciable proportion of meteorites in a narrow range of entry masses (approximately 20-50 grams) can be expected to impact Mars at speeds low enough to be survivable. This is indicated in Fig. 1 . In each case, the left set corresponds to the choice σ = 0.01 and the right-hand set to σ = 0.04 . The curves within each set correspond to arrival speeds for meteorites on the ground larger than m min (10 grams or 20 grams) of 1.2 (only seen for m min = 10 grams), and 1.4, 1.6, 1.8, 2.0, and 2.2 km s -1 .
The accumulation at Mars: Camera network studies [7] have estimated the flux of material entering the Earth's atmosphere as logN = -0.689 logm + 3.76 where N is the number of meteorites per year having masses greater than m grams incident on an area 10 6 km 2 . Due to its proximity to the Asteroid Belt, this flux may be a factor of 2.6 higher at Mars [8], so we can estimate that ca. 878 meteorites of 20-50 grams (ie. in the mass range of interest) per 10 6 km -2 yr -1 enter Mars atmosphere. From our analysis, we infer that at least 10% of this material impacts the surface at slower than 1.6 km s -1 with a mass greater than 10 grams, and as a crude first approximation, we assume that all this material survives (possibly as discrete fragments). Thus, we can estimate for Mars that ca. 90 meteorites greater than 10 grams (but less than 50 grams) land per 10 6 km 2 yr -1 (for samples m min = 10 grams with impact speeds < 1.2 km s -1 this number will be approximately 10-20 meteorites in the same area). On Earth, taking into account the weathering decay rate for meteorites in a hot desert [9] , the current terrestrial flux produces a steady-state meteorite population density on the ground of ca. 2-3 samples larger than 10 grams per km 2 in a typical hot desert accumulation site [9] . In attempting to constrain the concentration of meteorites on Mars, we need to estimate a weathering decay rate there.
The rate of oxidation of Fe 2+ ions in equatorial melt-waters in contact with the Martian atmosphere is estimated at 0.4-3.0 x 10 -3 ppm Fe yr -1 , depending on [9] . Thus, the rate of chemical weathering in the equatorial region of Mars may be approximately 3 orders of magnitude slower than weathering in polar regions on Earth, with chemical weathering of meteorites on Mars occurring on a 10 9 year timescale, rather than the 10 5 to 10 6 year timescale observed in terrestrial polar regions.
Given that erosive physical weathering may also be quite minor [12] , we may thus expect ca. 10 4 meteorites of mass greater than 10 grams per km 2 (if 1.2 km s -1 proved to be a more reasonable upper speed limit on survivability, then the number of samples at the surface would be nearer to 10 3 meteorites of mass greater than 10 grams per km 2 ), with possibly an excess of iron meteorites due to their greater strength.
Conclusions: Although this estimate may have an error of at least 1 order of magnitude, it indicates that substantial meteorite accumulations should be preserved on Mars. It also indicates that, contrary to the preliminary findings of Viking (which analysed fine grained Martian soil) and some subsequent studies [13] , organic material from meteorites may be present in Mars' soil, but as large discrete fragments rather than micrometeorites. Intact carbonaceous chondrites might be expected to partially shield their organic components from degradation by UV, where organic material in a micrometeorite soil component would be rapidly degraded [13] .
Our analysis suggests that a narrow mass range of meteoritic material may impact the surface of Mars at survivable speeds. Given the expected low physical and chemical weathering rates, stony meteorites that might have a maximum terrestrial lifetime of ca. 2 million years may be preserved in the Martian environment for billions of years. Not only would this give rise to appreciable meteorite accumulations, it would provide information about the variation in meteoroid flux in the inner solar system over the last billion years. It may also preserve samples that are now rare or absent in the Main Belt, such as mantle material from differentiated asteroids comminuted to small sizes by repeated collisions [14] . 
